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fs| (57) Abstract: The inventive method relates to the application of metallic coatings on surfaces of articles and can be used for 

IO producing and repairing pressurised articles or articles which have high corrosion resistance, heat resistance and otber qualities, 

^ The inventive method consists in pre-heating cornpresscd air to a ternperature of 400 *C-700 °C, fcrrning a high-speed airflow i n 

£J a supersonic nozzle, accderating up and applying powder material on the surface of article. Said powder material is embodied m 

O the fonn of a mechanical mixture of metallic powden of at least two metals one of which is a zinc powdeT corresponding to 20- 

O 6^0 % of the total weight of the metallic powder. The zinc and compressed air heated to a specified temperature assure high 
performance of the method and make h possible to produce coatings exhibiting a low gas permeabi hry and a high adhesion to a 

^ bottom layer. 
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(37) Pe^epim 

Cnoco6 npeAHa3HaMeH wis* nojiy^eHiw MexajunwecKHx noxpuTOfi Ha no- 

BCpXHOCTH H3AeJTHfi, B HBCTHOCTH IipH H3rOTOBJlCHHH H pCMOHTC H3fleJlHfl, TpC- 
6yK)mHX repMCTHHHOCTH, nOBblDieHHOfi KOpp03H OHHOfi CTOfiXOCTH, HCapOCTOH- 

kocth h spyrm xanecm Cnoco6 BKmonaeT b cefa npeABapirrejiMttift HarpeB 
CKaroro Bosflyxa ao TeMneparypu 400 - 700°C, 4>opMHpoBaHHe b cuepx3Byxo- 
bom comie BwcoKOCKopocxHoro B03flyinHoro noroxa, ycxopcHHc 3Thm noroxow 
u BaHeceHHe Ha noBepxHocrt mnemui nopoimcoBoro Marcpnana, npeacTaB- 
junomero co6oft MexaHH^ecxyio cMec*> xepaMHMecxoro Merajunraecxoro no- 
pomxoB, npHHCM b KanecTBe MerajuiHHecxoro nopounca HcnonwyioT CMecb no- 
poraxoB, no xpaitaefi Mepe, flByx MerajuiOB, ooth H3 Koropwx noporaox mwxa 
b KOJiHHecTBe 20-60% or o6mero Beca MerajumnecKoro nopomxa. HajiHHHe b 
nopomxoBOM Marrepnajie UHHxa h HarpeB cxarroro B03/jyxa up yxa3aHHofi TeM- 
neparypu o6ecneqHBaiOT nonyieHHe c bmcoxoS npOH3BOOTrejn>H octbio no- 
xptrraft, o&iajiaiomHX HH3xofi ra3onpOHHuaeMocn>io h Bucoxofi npoHHOcrwo 
cueiuieioM c nojwoaocofi. 



PCT/RU01/00350 



OIOCOB nOJIYHEHHfl nOKPMTHH 

5 H3o6peTeHMe othochtc^ k tcxhojiofhh nojiyneHiw dokphthh Ha no- 

BCpxHOCTH H3aejrafi, a hmchho k cnoco6aM nojiy^eHiw noxpuTHH c Hcnonb- 
30BaHH6M HeopramreecKoro noponnca, h mo^cct 6hh> HcnomaoBaHO b pa3- 
jiothbix orpacnax MamHHOCTpoemw, b hbcthocth npH roroTOBJierora h pe- 

MOHTe H3fleJIHH, TpeGyiOIUHX repMenWHOCTH, nOBBimeifflOH KOpp03HOHHOH 
10 CTOHKOCTH, MCapOCTOfiKOCTH H flpyTHX KaMeCTB. 

B Hacroamee BpeMA h3bcctho Hecicojn»ico cdocoGob ra30flHHaMiwecKO- 
ro HaHecerota MeTajuimecKHx noKpfcincH, oco6eHHOCTBK> kotopbix hbjwctch 
ycKopemie nactHU CBepx3ByKOBbiM ra30BBiM noroicoM 6e3 HcnojiMOBamui Ka- 
khx-jih6o ropiorax ra30B hjih HCHjatKOcrefi. 

15 HanpHMep, H3BecreH cnoco6 nojiyneHiw noKpwrra nyreM HaneceHH* 

ycKOpeHHoro CBepx3ByKOBbiM ra30BWM dotokom noponnca aniOMHHHa (Abt. 
CBHfl. CCCP Xe 1618782, kji. C 23 C 26/00). Ochobhwm He/wcraTKOM 3Toro 
cnoco6a aBJMerca hh3km s^k^kthbhoctb, o6ycjiOBnemiaa tcm, hto Hcnojn>- 
3yiOTca xojioimwe ^aciHUbi ajnoMHHiw, KOTopwe ycKopmoTca ao cpaBHH- 

20 rejibHO HedojiBiimx CKOpocrefi, b cwiy nero Ha noajioaace mo^cct 3aKpennTbCH 
jrann> He6oju>iuoe kojihwctbo iacnm, qro bcact k yBejiHHCHHK) pacxoaa no- 
ponncoBoro Marepnajia h bpcmchh nojiyneHH* noKptrnw. 

H3BecTHH TaioKe cnocoSu nojiy^eittw noKpuTHft, BiononaiomHe HaHe- 
ceHHe Ha nofljioaocy (ocHOBy) nopouiKOB MCTajuiOB, BBeaeHHbix b ra30Bbift 

25 noroK h ycKopeHHbix BMecre c ra30BWM iiotokom b CBepx3ByK0B0M coiuie 
(aBT. cbhji. CCCP Ms 1618778, kji. C 23 C 4/00; nareHrEP 0484533; ony6ji. 
13.05.90; ij3tcht US 5302414, ony6ji. 12.04.1994). B 3thx onoco6ax o6ec- 
ne^HBaercH ycxopcHHe nacrHU nopomica ao 5ojiee bbicokhx CKOpocrefi (ao 
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1200m/c).Ciioco6 b pane cjiynaeB no3BOJiaer nojiynarb noKptiraa c noBbi- 

30 iueHHofi npoTOocTbio cuenneHiw c nojuioaacoH h hcbwcokoh nopHcrocTbio. 

O/maxo HH3Kyio ra3onpOHHuaeMOcn> noKparraft yaaerca aocraHb 
TOJibKO npa o^eHb Majiofl 3<t>(i)eKTHBH0CTH HarauieHiw (hh3kom K03<t><trauHeH- 
tc HartbuicH mi) . KpoMe Toro, 3tm cnoco6w cpaBHirrejibHO aoporn h tcxhhhc- 
ckh cjiohchh, TaK K3K win hx peajiraamm Heo6xoOTMO Hcnojib30Ban> aoporo- 

35 CTOHnwe ra3H (jianpHMep, rejiHft) h bhcokhc aaBjieHH* pa6o*!ero ra3a (15-20 
aTM). 3ro 3HaMHTenbHO yBCJiHHHBaeT ctohmoctb o6opyflOBaniw h ycnoacHaeT 
xexHOJiormo HaHecemw noKpHnra. IloaTOMy 3th cnoco6w Mario Hcnojib3y- 
jotch b npOMLinuiemiocTH . 

B apyroM H3BecTHOM cnoco6e noKpbinw nojiy^aiOT nyreM ycKopcmiH 

40 ra30BbiM noroKOM, npeflBapHTejibHO noflorperwM no 20-320°C, MexaHHne- 
ckoh CMecH nacrou (nareHT PG> Ms 2082823, kji. C 23 C 24/04, 3a*BJi. 
17.06.91, ony6ji. 27.06,97, BH 18). B aaHHOM cnoco6e cymecTBeHHO orparai- 
MeHa TCMneparypa noflorpeBa ra3a u CKopocn> ra30Boro naroica (tocjio Maxa 
MeHLffle 2). B cany aroro yKa3aHHbifi cnoco6 He o6ecneqHBaeT B03Mo>KHOCTb 

45 (JwpMHpOBarow c bmcokoh npOH3BO/(HTejii>HOCTbio BHCOKorepMenran>ix no- 

KpMTHit 

H3BecreH TaioKC nony^enna noKpunrft nyreM HcnojiKJOBaHHH MeTaji- 
JinqecKoro noponnca, cocroaiaero H3 hcckojibkhx komtiohchtob, h ycKopae- 
Moro no CBq)X3ByK0Bwx CKOpocxeft b noroKe ra3a-Hocnrejw, Harperoro %o 
50 TCMnepaTypw 0,3-0,9 TeMnepaiypu Havana o6pa30BaHHa xchakoh fyasu (na- 
tcht P<D Jfe 2062820, kji. C 23 C 24/04, 3a*BJi. 20.05.94, ony6ji. 27.06.96, BH 
18). npH 3tom, Hcnojib3y«, b MacxHOCTH, CMecb Mezw c uhhkom, yaaerea no- 
jiynaTb xopomyio 3JieiaponpoBO/iHOCTb h H3HococTofiKOCTb noKpHiHH Cy- 
mecTBeHHUM HCAOcraTKOM 3xoro cnoco6a RBJixerrcn to, hto no/iy^aeMbie no- 

55 KpWTHH HMetOT HH3KJTK) ITpOHHOCTb CUeiUieiOW C nOflJIO)KKOH, a TCXHOJIOrHfl 

nonyHemw noKpwnw ycnoameHa Heo6xojHMocTbio ero HaHecemw noa on- 
peAejieHHbiM >tjiom k noBepXHOcra. 
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Hcnojib3yioT cmccb noponncoB, no KpaHHefi Mepe, AByx MerajuioB, omm H3 
KoropHX noporaoK uhhke b kouhmcctbc 20-60% ot x>6mero Beca Merajumqe- 
CKoro noponiKa, npM 3tom B03flyx npeaBapirrejibHO HarpeBaicrr ao TCMnepa- 
90 Typu 400 - 700 °C. 

B 3aBHCHMOCTH ot MarepHajia no/uioaucn h ycjiOBKH 3KCTUiydramiH np- 
Kpbmw b MeTajuiiwecKOM nopounce Hap^fly c nopomKOM uhhke Hcnojib3yiOT, 

B HaCTHOCTH, nopOfflOK aJUOMHHHfl, MCJJB HJTH HX MCXaHHRCCKyiO CMeCh. 

B KanecTBe KepaMHHecKoro nopouaea uejiecoo6pa3HO HcnojiwoBaTb 
95 nopomxH, HMeiomne pa3Mep Hacnnj 5-50 mkm. 

B KanecTBe KepaMiroecKoro nopoimca Han6ojiee qenecoo6pa3HO hc- 
nonb30BaTb nopoimcH oKCBwa ajnoMHHua, Kap6H#a KpeMHHM hjih hx cmcch. 

CpaBHHTejibHwfi aHa^H3 noKa3am, hto 3aaBjweMbift cnoco6 oniHHaeTca 
or npoTamna tcm, hto Hcnojib3yeTca MexajinmecKHfi nopouiOK, coaepaca- 
100 ww nopomoK miHica b KOJimecrBe 20-60%, a TaioKe tcm, hto cmamm bo3- 
jsyx noaorpeBaiOT ao 6ojiee BwcoKoft TeMnepaTypu, a hmchho, w> 400-700°C. 
CymHocrb 3aABjiaeMoro cnoco6a coctoht b cjiezjyiomeM. 

XopOlDO H3BCCTHO, HTO npH HCnOJIb30B3HHH flJW HaHCCCHHH ITOKpHTHi* 

cmcch noponncoB pa3HHX MerajuioB moxcho nojiynarb cneimanbHbie Tpe6ye- 

105 Mbie CBOfiCTBa IIOKpblTHH, HanpHMep, nOBMmCHHyK) H3H0C0CT0ftK0CTb HJIH 

3JieiciponpOBOflHOCTb noKpwnifi (naTeHT PO K2 2062820, kji. C 23 C 24/04, 
3a*im. 20.05.94, ony6ji. 27.06.96, EH 18). 

IIocKOJibKy ra3onpoHHuaeMOCTb noxpbiTHfi 33bhcht b ochobhom ot 
cipyKTypu rpaHHit Meamy nacnmaMH b iiokphthh, to juix nojiyHemia 6o;iee 
1 10 iuiothoto KOHraicra Meacny nacTHuaMH moxcho 6hjio 6h b cocraB HanHjweMO- 
ro noponncoBoro MarepHajia BKniown> Merajui, oGjiaziaioimra bhcokoh ruia- 
cniHHOCTbio, HanpHMep uhhk, KaK o«hh H3 HaH6ojiee nemeBMX h flocTyimbix. 
OflHaKo, xax noKa3biBaer npaicrHKa ra3orepMHHecKoro HanbuieHKw noKpwTHfi 
(Xacyft A., Texrouea HanbuieHUH, M.: ManmHocrpoeHHe, 1975, c. 176), uhh- 
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115 KOBtic noKpbrnw OTJiHHaioTCH noBMnieHHofi ra3onpoHHuaeMOCTbK> no cpaB- 
HeHHio, HanpHMep, c araoMHHHeBWMH noKpwnwMH. 

TeM He MeHee, y noKpwTHH, nojiyqaeMMX ra30flHHaMiwecKHMH mcto- 
jiaMH, cipyicrypa rpamm Mextay HacremaMH mohcct chjilho oniHqaTbca ot 
aHajiorHHHOH CTpyicrypbi y tmithmhwx ra3orepMHHecKHX MeroaoB. IIo3TOMy 

120 Hcnom>30BaHHe mmica Morjio Aan> nojioaarrejibHbiH pe3ynbTar. QmiaKO b jih- 
TCparype Ha momcht C03flaHrai aaHHoro H3o6pereHM OTcyrciBOBajia Kaica*- 
jih6o HH(J>opMaaHH o tom, cnoco6creyeT Jin npHcyrcTBHe unHxa b Hanujiae- 

tyOM ra30AHHaMHHCCKMMH MCTOflaMH HOpOIHKOBOM MaTepHaJie yMCHbHICHHK) 

ra3onpoHHitaeMOCTH noKpMTHH h xaKoe kojihhcctbo umnca aojdkho npHcyr- 
125 CTBOBarb b nopoiiiicoBOM MaTepnane juw o6ecneHemw xopomefi repMCTHHHO- 
cth noKpwTFW h bhcokoh npoMHOCTH ero cueiuiemiH C nOflJIOaCKOH. 

Tohho xaKxce 6buia HCH3Bccraa HH(J>opMaiiHa h 06 omnMajibHOM ima- 
na30He TeMneparyp HarpeBa caeaToro ra3a, kotopwm ycKopjnoTca Hacrmjbi 
nopomica. Hcxoah H3 Toro, hto c noBbimeHHeM TeMnepaTypu iuiacrHproocTb 
130 munca yBejraHHBaeTCH (hto aojdkho cnoco6cTBOBaTb nojiyneHHio 6ojiee Tec- 
hhx rpaHHa MeiKffy qacrauaMH b noicpbmiH), TeMneparypy ra3a cjieaoBano 
6bi noBwuiaTb. TeM He MeHee, cymecreyioiiiHH onwf (IlaTeHT PO Ne 2062820, 
kji. C 23 C 24/04, 3aaaji. 20.05.94, ony6ji. 27.06.96, EH 18) noKa3biBaji, tto 
npH Hcno /ib3 OBaHHH noponiKOBOft CMecH, coaepacameH uhhk, npn TeMnepa- 
135 Type ra3a 400°C h Bbiiue nponcxoiurr hhtchchbhoc HajiHnamie nopomxa Ha 
CTeHKH coiuia. 

TakHM o6pa30M, 3apaHee 6ujio HeH3BecrHO h HeoneBHAHO, b icaicoft 
creneHH npHcyrcTBHe uwmca b noicpwTHH 6yaer cnoco6cTBOBaTb yMeHbnie- 
hhk) ero ra3onpoHHitaeMOCTH, Kaxoe KOJiHnecTBO ixhhkb b nopoimcoBOM Mare- 
140 pnane h kzk&r TeMnepaTypa noaorpeBa pa6onero ra3a jibjdbotch omnMancb- 
hhmh juih nonyqeHHH repMeroroux hokpwthh c htokoh ra3onpoHei*aeMQ- 

CTBK) H BblCOKOH npOHHOCTbK) CUeiUieHH* C nO/yiOHCKOH (oCHOBOfi) 
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Jfyvi nanyneHHfl otbctob Ha aro Bonpocu 6buih nposeaeHu cneuHanb- 
Hwe KCCJieaoBaHHH. Bmjio, b nacTHOCTH, o6HapyxceHO, hto repMenraiocTb 

145 noKpwTHfi jramb b He6ojn>moH creneHH 3aBHCirr ot nopHCTOcra noKpwTHH. 
TIpH HM3KHX 3HaneHHHX nopncrocTH, THiiHHHHX jujisi ra30flHHaMiraecKHx no- 
KpuTHH, 6onee BaacHyio pcuib arpaeT CTpyicrypa rpaium (ciuiomHOCTb) Meamy 
OTflejrbHUMH qacrnmaMH, 4)opMnpyiomHMH noKpHTHe. JJjix nojiyqemifl no- 
KpHTOH c HH3xoft ra3onpOHimaeMOcn>K> Heo6xo«HMO o6ecnewn> iuioTHoe 

150 npHMbiKaHHe qacrmi apyr k apyry, HaH6ojiee nojmoe 3anojmeHHe Bcex mhk- 
po3a30poB (npaicnwecKH He bjimakuhhx Ha nopHCTocn>) Ha rpannuax Meawy 
nacTHuaMH. 

Oxasajiocb, hto flo6aBJieime b HanbuweMMH noponncoBbifi MaTepnaji 
UHHKOBoro noponnca 3HaMHTejibHO yMeHbinaeT ra3onpoHHuaeMOCTb noxpbi- 

155 ran. IIpH 6bUio oGHapyTiceHO, <rro yBejimeHHe TeMneparypw Charon) B03^yxa 
TaioKe cnoco6cTByer yMeebmeHmo raonporaniaeMOCTH hokputhh. 

B pe3y;ibTaTe npoBeAeHHux HCCJieaoBaHHft 6buio o6Hapy»eHO, mo 
npHcyrcTBHe mnnca b HanbuweMOM noponncoBOM MaTepHane npH KOjimecTBe 
MeHee 20% ot o6mefi Maccbi MCTamiHMecKoro noponnca o6ecneHHBaer unnib 

160 He3HawrejibHoe yMeHtnieHHe ra3onpommaeMOCTH. Upn coaepacaHHH mmxa 
6ojiee 60% Ha^HHaeT SHawrenbHO yMeHbmaTbca npOHHOCTb cuenjieHiw no- 
Kpbrnw c ochoboh. 3ro o6ycjioBJieHO xeM, hto nporax paBHbix ycjioanax 
qHcro mraKOBMe noKpbiTHW o6jiaaaiOT MeHbineft npoHHOcrwo cueimenH* c 

nOAHO^CKOft, HCM, B qaCTHOCTH, MUCTO aniOMHHHeBbie. 

165 IIpH HanbiJieHHH noKpwTHH B03j^yx nepea noaaqeft b CBepx3ByKOBoe 

coiuio npejiBapHTejibHO noaorpeBaioT, yBejiHHHBax tcm caMHM TeMneparypy 
CBepx3ByieoBoro B03Aynmoro noToxa, kotophm nopomox ycicopaioT b CBepx- 
3ByKOBOM coiuie, IIpH 3tom, b 3aBHCHMocra ot Toro, b Kaxyio qacn> coima 
BBOflHTca nopomoK (b fl03ByKOByio hjih_ CBepx3By KOByio ) , TeMneparypy no- 

170 aorpeBa B03^yxa BuGnpaioT Tax, mto6w qacromj aranta, 3<J>4>eKTHBHO ycxo- 
pjwcb b conjie, oahobpcmchho pa3orpeBanHCb norroxoM B03flyxa h yBejiHHH- 
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BHJ1H CBOK3 njiaCTHHHOCTb . 3KCDCpHMCHTW nOKa3ajIH, HTO OnTHMaHbHSIMH 

TeMnepaTypaMH, ao Koropux Heo6xoAHMo pa3orpen> cacaTMH B03Ayx nepeA 
noaawH ero b csepx3ByKOBoe coiuio, aBjunorca 400-700°C Tor^a npn co- 

175 yaapeHHH c npeAtmymHM cjioeM noKpwnw Hacnmw ipHxa, pa3orperbie h 
o6jiaAaiomHe BbicoKofi CKopocrbio h itnacnnHOCTbio, <J)opMHpyiOT 6onee 06- 
nrapHbie rwraa KOHTaicra c ApyrHMH qacnmaMH, jierne 3anojinjnor Bee mhk- 
poyrjiy6jieHiw Ha noBepxHOcro npeflwaymero cjio* noKpbrnw h MHxpo3a30- 
pu Me>KAy pauee 3aKperTHBmHMHca nacTHuaMH. 

180 IIpH 6onee hh3koh TeMnepaType noAorpeBa B03Ayxa qacrmtbi uHHxa He 

ycneBaiOT pa3orperbca b coruie h ocraiOTCH b MajjoruiacTHHHOM coctoahhh. 
npH coyaapeHHH TaKHx Hacrau c noKptiTHeM (npeAMAymHM cnoeM qacrau), 
Ha rpaHHuax mctkjt/ ^acrauaMH ocTaiOTca MHKpo3a3opbi h He o6pa3yeTca 
AOcraroHHO cnnonraoH h iuiothoh CTpyxrypbi rpamnj Mexc^y HacrauaMH b 

185 noKpHTHH. IIpH^eM HajraHHe hjth OTcyrcTBHe doao6hoh CTpyKiypw rpamm 
npaKTHMecKH He annaer Ha nopHCTOCTb noxpbiTHa. KpOMe Toro, npn yMenb- 
raeHHH TeMnepaTypw noAorpesa B03Ayxa yMeHbinaeroi cKopocrb B03AyinH0- 
ro noTOKa, a cjieflOBarejibHo, h CKopocrb qacimi noponiica, <rro Be.neT k chh- 
TKcmoo BepoOTHOCTH 3aKperuieHH* qacTHu Ha noAJioaoce h, TaKHM o6pa30M, k 

190 noBbiraeHHOMy pacxoAy noponiKOBoro MaTepHana, yBejnwemno BpeMeHH Ha- 
HeceHRH noKpbrniH h yMeHbiiieHHio npoe3BOAHTera>HocTH npoijecca. 

IlpH 6ojiee BbicoKoft TeMnepaType noAorpeBa B03ayxa Ha noBepxHOcra 
nofljioacKH HanHHaioT 3aKpeiuiHTbCH h Te MacrauH MeTajuia, Koropwe b npo- 
uecce yaapa no pa3HbiM npiwiHaM Ae(|)opMHpoBajiHCb cna6o, Tlpm fkwiee hh3- 

195 Koft TeMnepaType ohh He 3aKpenjwjracb Ha noBepxHOcra, a yjierann, hjih Jier- 
ko c6HBanHCB c noBepxHOcra ApyrHMH qacromiMH. B cjiynae 3aKpeiuieHH* 
xaKHx nacTHU Ha noBepxHocTH nojyioaocH yMeHbmaerca npoHHOCTb cnemie- 
— huh aroro noKpbiiwi c noAnoaocoit KpoMe toto, npH Hpe3MepHOM noBwme- 
hhh TeMnepaTypw noAorpeaa B03Ayxa mnocoBwe sacrum* Moryr pa3M*r- 

200 naTbCH HacTOiibKO, hto chjilho yBejiOTHTCH BepoOTHOcTb HanHnamw 3thx 
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HacTHU Ha BHyrpeHHHe ctchkh coruia, HecMOipg Ha npHcyrcTBHe b nopomKe 
KepaxofqecKHx Hacnm. 

KepaMOTeciaie Macrouw npH b3Emm o acSctbhh c noAjioacKOH o^Hmaicnr 
ee ot 3arp^3HCHHH h co3^aioT pa3BHTbiH MHKpopejn>e<J) noBepxHOcro, ^to 
205 oSecneTOBaeT yBejiHHCHHe npOHHOcra cueimeHiw noxpwTHH c noAJioxocoH. 
KpOMe Toro, 3th Hacnmu yaapaioT no 3aKpenHBmHMca MCTajuniHCCKHM ^ac- 

THUaM H, BCJieflCTBHe BWCOKOH TBCpflOCTH KCpEMHKH, AOIlOJIHHTeJIbHO HX Ae- 

(J)opMHpyioT h npeccyiOT, yMeHwnaa nopHCTOCTb noKpHnw h yBejnwHBaa 
ruiomaAb rpaHHn KOHTaicra MeacAy HacrmjaMH b nokpHTHH. OneHt Ba^cHbiM 
210 ^BJwercH h to, <no qacroubi xepaMHKH b npoijecce abhhcchhh b coiuie oto- 
maior ctchkh coruia ot HanHnaiomHx Ha hhx nacnm Merajuia. 3to ik>3bojih- 
no cymecTBeHHO yBejiHHHBaTb TeMnepaTypy pa6onero ra3a, He onacaacbHa- 
jnmaHHa nacnm Ha ctchkh comia. 

ripHMCpM KOHKpeTHOrO HCIIOJIb30BaHHfl UpHBCACHLI B Ta6iIHHe, B KOTO- 

215 pofi ah* cpaBHCHHH noKa3aHH ycpc^HCHHMC H3McpCHH^ pa3JiH*mbix xapaKre- 

pHCTHK ITOKpblTHH, IIOJiyHCHHBJX 3EHBJIHCMHM CIIOC060M, npH HaiMJICHHH JIO- 
POIHKOB HMdOmHX pa3JlHHHBIH COCTHB. IlOKpHTHH HtlHOCHJTHCb C TIOMOUXbK) 

ycTpoficraa zuim ra30/tHHaMOTCCKoro HaHeccHHH nokpbiTHH, o6ecnc x mBaiome- 
ro HarpeB OKaToro B03#yxa, noAany ero b CBepx3ByKOBoe coiuio, bbcachhc b 

220 CBcpx3ByKOBOH iiotok h ycKopeHHe 3thm noTOKOM noponiKOBoro MaTepnajia. 
CoAep^caHue MenuuiOB npHBcaeHO b npoueirrax or o6mero Beca Merajunree- 
CKoro nopoimca b noponiKOBOM MaTepnane. CoAepacaime icepaMHnecKoro Ma- 
TepHana (oKCHaa amoMmnw) Be3Ae cocraBjuuio 30% ot o6mero Beca nopoin- 
koboix) MarepHajia. ra3onpoHHuacMOCTb H3Mepanacb Ha OAHHaKOBbix o6pa3- 

225 uax npH TOJHUHHe noKpuTH* okojio 0,5 mm h nepenaae AaBjieHiw 20 aTM. 
npoHHOCTb cueiuieHHH noKpunw c noAJio^acofi (aArona) H3Mep;uiacb nrn«J>- 

TOBMM MeTOAOM. 
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H3 Ta6jmm>i bhaho, wro HaHJiymuHft pe3yjn>xaT aocniraeTCH npH co- 
aepacaHHH umoca b nopouixoBOM MarepHajie b KOjnraecTBe 20-60% ot Beca 
MeTajuiHHecKoro nopomKa h npn npeflBapurcjibHOM noaorpeBe cacaToro B03- 

235 flyxa no TeMnepaTypu 400-700°C. 

JlpHBe^eHHwe Bume npHMepw xoHxperaoro ftcnojn>30BaHna noKa3ajiw, 
*rro npH peariH3aiiHH cnoco6a nojrynaiOTCfl noKpsnwi, o6jiaaaiomHe hh3koh 
ra3onpoHHuaeMOCTbK> h xopouieii npo^HOCTbio cijeiuieHFw c no/yioacKofi. 

Jinx nojiyqeHHfl KanecTBeHirbix noKpuintt ijejiecoo6pa3HO hcuojo>3o- 

240 Ban> b KanecTBe xepaMHHecKoro MarepHajia nopomoK KCpaMHKH c nacTHiiaMH 
pa3MepoM 5-50 mkm. Ecjih pa3Mep nacnm xepaMHKH b nopouiKe MeHbme 
okojio 5 mkm, to ohh 6ucrpo topmo3*tch b 3axopMO>KeHHOM cnoe B03«yxa 
nepea nofljioaocoH. Hmoj HB3icyio CKopocrb coyaapeHH* c noAJioaocoft, xarae 
nacTMUsr imoxo OMHmaiOT nOBepxHOCTb noAno>KKii h cjia6o ynjicnwuoT no- 

245 KphimH. Ilpn pa3Mepe qacnm (xmee okojio 50 mkm - acJw^eKT nporaBonoJioac- 
hwh. Tarae ^acnmw iipoh3boaht cjihuikom 6oju>inofi 3P03hohhuh 3<JxJ)eKT, 
He TOJibKo yiuioTHaioT (JiopMHpyeMoe noKpwnie, ho h cpe3aKrr 6ojitrayio ero 
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qacrb. 3to b HTore npHBOAirr k chhhcchhio acJxfceKTHBHOCTH npouecca Hanw- 
neima b uejiOM. 

250 B KaqecrBe KepaMHHecicoro MarrepHana ynofmo Hcnojib30BaTb Kap6im 

KpeMHH* HJTH CMCCL Kap6H£a KpCMHRH C OKCHflOM aJDOMHHRH. Kap6HA KpeM- 

hhx HBJiflerca 6ojiee aoponm. CXuHaxo npn bhcokockopocihhx coyaapeHiwx 
c nofljioaacofi Hacnmu nopoiuxa Kap6iwa KpeMHiw CBeTjrrca, aaBaa, tskhm 
o6pa30M, bo3MO»hocti> Ha&jnoflaTb iwtho Hanbuiemw. ripH BWnOJIHeHMH 
255 paararaHHx pa6oT (HanpHMep, peMOHTHbix) Taicaa Brayajiroaipifl KBjiflerca 
oneHb yao6Hofi. 

Cnoco6 OTjaraaerca npocTOTOH, flemeBH3Hoa, ero mo>kho ncnojn>3o- 

B3TB JXJVi pCMOHTa pa3JIHMHbIX H3ACJTHH, HanpHMep, flCTajiefi aBTOM06HJiefi 3 B 
qaCTHOCTH aBTOM06HJIbHBlX KOHflJmHOHCpOB . 



WO 02/052064 
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OOPMYJIA H30EPETEHHL8 



1 . Cnoco6 nojiy^eHHa noicpMTHa, BKnronaiomHH ycKopeme b CBepx- 
3ByKOBOM coruie iiotokom npeABapyrrejibHO Harperoro B03ayxa u HaHeceHMe Ha 

5 noBepxHocTb H3Aeniw nopomKOBoro MaTepnana, coAep^camero MexaHHraecKyio 
CMecb KepaMimecKoro h MerajuraHecicoro noponncoB, orjiHHaiomHHCH tcm, hto 
b KanecTBe MeTajuiH^ecKoro nopounca Hcnojn>3yK)T cmccb noponncoB, no Kpaft- 
Hefi Mepe, wyx MexajuiOB, oahh H3 kotophx nopoinox uHmca & kojihhcctbc 20- 
60% ot o6mero Beca MerajuiHMecKoro noponnca, npn 3tom B03Ayx npeABapn- 

10 tcjibho HarpeBaiOT ao TCMneparypbi 400 - 700°C 

2. Cnoco6 no n.l, OTJimaiomnHM tcm, hto b KanecTBe nopounca 
apyroro Merajuia HcnojiB3yK>T nopomoK ajnoMionw. 

3. Cnoco6 no n.l, OT/iHHaionxHHCH tcm, wro b Ka^ecTBe noponnca 
Apyroro MeTajuia Hcnons3yK)T nopomoK Me ah. 

is 4. Cnoco6 no n.l, OTranajomnftcH tcm, hto b KanecxBe noponnca 

Apyroro Meraruia Hcnojib3yfOT MexaHiwecKyio CMecb noponncoB mcah h ajno- 

MHHHft. 

5 . Cnoco6 no n. 1 , ornmasouumcn tcm, hto HcnojiB3yercs xepaMHHe- 
ckmh nopomoK c pa3MepoM qacnm 5-50 mkm. 
20 6. Cnoco6 no n.l, OTjnraaioiiiHHCJi tcm, qro b KawcTBe KepaMHHe- 

qKoro noponnca HcnoJiL3yjOT okcha ajnoMHHJW. 

7. Cnoco6 no n. 1 , oTjiMMaionxHticji tcm, to) b KanecTBe KepaMirae- 
CKoro nopounca Hcnojib3yKrr xap6HA KpewHaa. 

8. Cnoco6 no n.l, OTjimiaiouxHfic^ tcm, *rro b KanecTBe KcpaMHHC- 
25 ckoto nopounca Hcnom>3yiOT MexaHireecicyio cmccb nopouncoB oxcHAa ajnoMH- 

HH* H Kap6HAa KpCMHJtfl. 
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A flOKywcHT, onpcnc/UKXHHfl oStnafi ypomoa tochmkh 


npnopBTcn h npKB«AeiiHua ajm noKKMamu KSjoopereHtui 


E 6aace paHtnrtJ nonyweMT, ho onyfimncoBamufl iia nary 


X noryucHT, mmooiuhA Kan6ojiee Onoxoe othoujchhc k npeAucry 


MexAynaponmR nojunt mm noote tiee 
O au*yncHT. omocjiunficji k ycTHOMy pacxpUTHio. 3KCOOBH- 


noHCja, nopoHanrafi noBJOny m ioo6pergTCJihCKMfl ypo»CHv 
Y AOxyMOfr. nojxwawiiB HwoperirTCJiMiaia yposenk s oone* 


pOBAMKM U TJJ. 

P jio*cy»#€HT, onyfinMicoMMHbifl ao astw MCXAyiopoABOft no* 


nuoiM c oahhm Him Heocojiunmn jwrywarraMM tofl mt 
oicropn 
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<S (57) Abstract: The inventive method relates to the application of metallic coatings on surfaces of articles and can be used for 

© P! oduc,n B ^""8 Pressurised articles or articles which have high corrosion resistance, heat resistance and other qualities 
17>e inventive method consists in pre heating compressed air to a temperature of 400 "C-700 °C, forming a high-speed airflow in 

O ? <*f™ n * accelerating up and applying powder material on the surface of article. Said powder material is embodied in 

O 60 C %Z^lZ^™^?T 0f . r T" iC ^ Wd ^° fat le ***'° ™** s onc of «*fcfc * ' *nc powder corresponding to 20- 

5 otftn^~ lf*^L a T !' 1 *L BnC °° m P^ ™ h «««» to a specified temperature assirc high 

> S 1)0851 t0 P C0 * ingS cxhibitin * a ,ow ^ Permeability and a high adhesion to a 
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P«swt«: 24wojm2003 

. B omHomenuu deyx6yx6eHHux xodoe. xodoe /uuicoe u dpytux 

Cm. EwjijiCTCHh PCT Ht 30/2003 cr 24 won 2003, Pauc II- KyeM*e e navme «a*cdo?o ovepedxoto e^yc™ Bremen* PCT 



Cnoco6 npeflHa3HaHeH Ana nojiyqeHH* MeTajiniwecKHx jiokpmthh Ha no- 

BepXHOCTH H3flejlHH, B HaCTHOCTH JipH H3rOTOBJieHHH H peMOHTe H3fleJlHH, Tpe- 

6yiomHx repMenwHOCTH, noBbimeHHOft Koppo3HOHHOfl ctohkocth, acapocTOH- 
kocth h npymx KanecTB. Cnoco6 BKJDonaeT b ce6a npeflBapwrejibHufi HarpeB 
cwaToro B03flyxa no TeMneparypu 400 - 700°C, 4>opM HpoBaH hc b CBepx3Byico- 

BOM COIUie BWCOKOCKOpOCTHOrO B03AyiUHOrO nOTOKa, yCKOpeHHe 3THM nOTOKOM 

h HaHeceHHe Ha noBepxHOCTb mnenwi nopouiKOBoro MaTepnana, npcacTaB- 
jwiomero co6ofi MexaHHnecKyio cMecb xepaMHHecKoro MerajunwecKoro no- 
POujkob, npHieM b KanecTBe MeTajin h necKoro nopoiuica Hcnojib3yiOT CMecb no- 
poiiiKOB, no KpaHHefi iuepe, nvyx MerajuiOB, oahh h3 Koropwx nopomoK uhhjo 
b KonHiecTBe 20-60% or o6mero Beca MerajuiMnecKoro nopounca. HanHHHC b 
nopouixoBOM MaTepHajie uhhto h HarpeB c»aroro B03flyxa ro yKa3atiHOH TeM- 
nepaTypbi o6ecneHHBaiOT nojiyneHHe c bwcokoh nporoBOflHTCjibHocTbio no- 

KpMTHH, 06jiaUjaK)mHX HH3KOH ra301ipOHHU.aeMOCTbK> H BblCOKdfi npOHHOCTbJO 

cuenneHrai c noonoaocoH. 8 n.<J). 
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OIOCOB nOJIYHEHHH nOKPHTHft 

5 H3o6peTeHHe othochtoi k tcxhojiofhh nojiyqeraiH noKpfcrncft Ha no- 

BepxHocra H3fle3rafi, a hmchho k cnoco6aM nojiyneHHH noKpunnH c Hcnojn>- 
30BaHHCM HeopraairaecKoro noponnca, h Moacer 6tm» HcnojiB30BaHo b pa3- 
jihhhmx orpacjiflx MammocTpoeHHa, b hecthocth npn roroTOBJieHHH h pe- 
mohtc H3Aejmfi, TpeSyiompx repMenraHocTH, iiobhiiichhoh koppo3hohhph 

10 CTOHKOCTH, ^CapOCTOftKOCTH H ApyTHX K3HeCTB. 

B HacToamee BpeM* H3Becrao hcckojibko cnoco6oB ra30AHHaMHMecKO- 
ro naHeceHiw MerajunraecKHx noKpBrnm, oco6eimocTMO Koropux flBJwercfl 
ycKoperae nacTHEi CBepx3ByKOBHM ra30BUM hotokom 6e3 ncnojiB30BaHna Ka- 
khx-jih6o ropio^mx ra30B hjih flamKocreH. 
15 HanpHMep, H3BecrcH cnoco6 nojiyqerow noKpwrafi nyreM HaHeceHHa 

ycKOpeHHoro csepx3ByKOBHM ra30BHM hotokom noponnca amoMHHHH (Abt. 
cbha. CCCP Jfe 1618782, kjl C 23 C 26/00). Ochobhwm HeaocrareoM aroro 
cnoco6a jrajraerca HH3Kaa scJi^kthbhoctb, oSycjioaneHHaJi tcm, mto hchojib- 

3yK)TC5 XOJIO^HBie qaCTHUM aJIIOMHHHH, KOTOpHC yCKOp^DOTCH RO cpasHH- 

20 xejiBHO He6onBnmx CKOpocTefi, b cmiy Hero Ha nojuioxKe MoaceT 3aKpemrn>ca 

juuub He6ojiLmoe kojihhcctbo nacnm, *rro Befler k yBejmreeHmo pacxo^a no 

ponncoBoro MaTepnana h BpeMCHH nojiyqeHHH noKpwraa. 

H3BecxHH TaKHce cdoco6h nonyqemis noKpHTHft, BicnKwaronjHe Haee- 

ceHne Ha noflnoaocy (ocHOBy) nopoimcoB MerajuiOB, bbchchhhx b rasoBHH 
25 hotok h ycKOpeHHHx BMecre c ra30BHM hotokom b CBepx3syKOBOM coiuie 

(aBT. cbiw. CCCP Ko 161 8778, kji. C 23 C 4/00; narenr EP 0484533; onyfa. 
„, J3 ,05.90; narenrUS 5302414, ony6n. 12.04.1994). B 3rax onoco6ax o6ec- 

HCTHBaercH ycKOpeHHe nacnm noponnca xo Sdjiee bhcokhx ckopoctch (flo 
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1200m/c).Ciioco6 b p^ae cnyqaeB no3BOJwer nonyqaxt noKptrraa c iiobbi- 
30 meHHOH nporaocrbfo anenneimH c noanoaocoft h hcbhcokoh nopHCToexsjo. 

0»HaKO HH3Kyio ra3onpoHiiaaeMOCTi> noKp&rrafi y^aerc^ aocnrab 

TOJBbKO IIpH ORCBh MaJIOfi 3(J)(})eKTHBHOCTH HailbUieHBW (HH3KOM K03<j)<J)HIXHeH- 

Te HanHJieHHH). KpOMe Toro, arn cnoco6H cpaBHffrejn>HO aopora h Texmne- 
ckh cjiohchh, Tan KdK rjix hx pearcroaipni Heo6xo < aHMO Hcnojn>30Ban> floporo- 
35 croamHe ra3H CpanpnMep, remm) h Bbicoiaae aaBJiemw pa6o*iero ra3a (15-20 
am). 3to 3HaHnrejibHO yBemraHBaeT ctohmoctb o6opyaoBaHHH n ycjioaoMex 
TexHOJiorrao HaHeceHBu* noKpuTHH. Ilo3TOMy 3th cnoco6u Mano ncnojn>3y- 

JOTCH B npOMBiniJICHHOCTH. 

B apyroM h3bccthom crioco6e noKpwraa ncuiy^aiOT nyreM ycKopeHna 
40 ra30BHM noTOKOM, npe^BapirrejiBHO ncaorpersiM ao 20-320°C, MexaHH^e- 
ckoh cMecn nacnm (nareirr PO Kg 2082823, kji. C 23 C 24/04, 3a*BJi. 
17,06.91, ony6ji. 27.06.97, EH 18). B msaou cnoco6e cymecrraeHHO orpaHH- 
qeHa TeMneparypa noflorpeBa ra3a h deopocrb ra30Boro noTOKa (hhcjio Maxa 
Memme 2). B cany aroro yiea3aHHHH cnoco6 He o6ecne*iHBaeT bo3mo«hocti> 

45 (J>OpMHpOBaHEW C BHCOKOH npOH3BO«HTeJII>HOCTbK) BHCOKOrepMeTHTOMX DO- 
KpBITEH. 

H3BecreH Taicace nonyqerow noKpBrrafi nyreM HcnojiKSOBarora Me-raji- 
jpraecKoro noponnca, cocroairiero ro hcckojibkhx KOMiiOHeHTOB, h ycieopfle- 
Moro CBepx3ByK0Bwx CKOpocren b noiOKe raa-Hocarrejw, Harperoro pp 
50 TeMneparypH 0,3-0,9 TeMneparypH Havana o6pa30BaHHa hghakoh $a3H (na- 
tcht P3> Ks 2062820, kji. C 23 C 24/04, saaBji. 20.05.94, ony6ji. 27.06.96, EH 
18). IIpH 3T0M, Hcnojn>3ya, b nacraocTH, CMecB Me#H c u^hkom, y^aeTCH no- 
JiynaxB xopomyio 3JieKTponpoBOAHOcn> h h3hococto&koct& noKpHrae. Cy- 
mecTBeHHUM HeAOcrancoM sroro cnoco6a jD&jwercx to, wio nojiyiaeMBie no- 

55 KpHTHH HMeiOT HH3KyK) IipOHHOCTb CIjeilJieHH^ C HOflJIOHCKOfl, a xexHOJionra 

nojiyneHiw noKptrraa ycjioacHeHa Heo6xoAHMOcn>io ero HaneceHHH no# on- 
peAeneHHBiM yrjioM k noBepxHocra. 
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TaKHM o6pa30M, c noMamsK) h3BCcthwx ctioco6ob npaKTHHecKH He- 
B03mo»cho o6eonenirn> 3<Jw})eKn8tBHoe noJiy^eraie hokphtkh, MMeioicpax hh3- 

60 xyio ra30JTpoMjanaeMocn» (Bbicoxyio repwcrnHHocrb) h Bucojcyio hpohhoctwo 
cijerureHKH c ochoboh. 

Haefiojiee 6ji»3khm k 3a*BJifleiv*oMy pemenHic jffijraercfl cnoco6 nojiy- 
neima noKptrota, BKnacm&owjih ycKopeBKc b c«cpx3ByKOBOM coiuie itotokom 
upeflBapirrejiKHO Harperoro B03#yxa h HaHecaHne Ha n ob epxHocrt mjx&mz 

65 nopomKOBoro Marepaa^a, coAepacamero MexarowccKyK) cuec& KepaaranecKO- 
ro H MerajuTHHecKo ro noponncoB. B 3tom cnoco6e ocymecTBraerca npenBa- 
pKTCJiBHBiH Harpee coKaroro B03,nyxa (100-350°C) 9 <J>opMHpOBaHBe b cBepx- 
3ByKOBOM comie BfcicoKOCKopocTHoro B03 ( ziyiiJHoro noroKa h ycicopeHHe otm 
hotokom nopoTQKOBoro MarepHana. Bee 3to no3BOJwer nojiy**an» noKpurnw c 

70 bjhcokoh npOHHOCTbio cjieroieHKH c noOTOHocoS h hhskoh nopHCTocnrBio npn 
othocbtcjibbo HCBbicoKHx 3aTparax (TlaTeHT POiNs 203841 1, kji. C 23 C 4/00, 
3aa»Ji. 17.11.93, ony6jL 27,06.95, £H 18). 

OflHEKO H 3TOT CnOC06 npH ^OCTarOMHO BBlCOKOft npOH3BOJ^HrreJlBHOCTH 

He o6ecne^«Baer BMcoKyio repMerirotiocrB noicpBTTMii, oco6eHHo npa aane- 

75 CeHHH TOilKOCilofiHHX nOKp&FTHH, llpH TaKOH TCXHOJlOrHH, HeCMOTp* Ha HH3-r 
KyK> HOpHCTOCTB, TOSKOCJlOHHBie nOKpblTHH, BO MHOrHX CJiyTOSX He ABJUOOTCH 

nojtHocTtfO ra30HenpommaeMHMH. 

3aaaqefi 3aaBJiaeMoro pemeHna aBjraerc* ynyqnieiffle Ka^ecrBa noKpw- 
thh, a KMeHHO, cHR»eHHe hx ra3onpoH*maeMOCTH, npa o6ecne^eHHJi bbjco- 

80 koh npOTOocrw cixenjieHMH noKpwraa c hojpio^kkoh h npoH3&OflBTen&Hocm 
(3<Jxj)eicrHBKOcrm) npo^ccca, 

IlocTaBJieHHaa 3a#ana aocraraerca tcm, hto b H3BecrmoM cnoco6e no- 
jTyneHHsr TiOKpwxHft, BKJucwaiomeM ycxopeHHe b csepx3ByKOBOM coiuie hoto- 
kom npeABapHTCJiBHO Harperoro Bos^yxa m HaHecenne Ha noBepxHOCTb H3fle- 

85 nm nopomKOBoro Marepnajia, co/iepmaujero MexaHB^recKyio cMecb Kepa&ra- 
^ecKoro h MexajDnmecKoro nopouocoB, b Ka^ecTBe MerajiOTiecKoro noponma 
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HcnojiB3yiOT CMecL noponncoB, no KparaeH Mepe, jspyx MerajuiOB, oahh hs 
Koroptix noporaoK ipnnca b KOjnraecTBe 20-60% ot o6mero Beca MerajuiErce- 
CKoro noponnca, npn 3tom B03Ayx npeABapnrejiBHO HarpeBaiOT ao TCMnepa- 
90 TypM400-700°C. 

B 3aBHCHMOcra ot Marcpnajia noflJiosKKH h ycjiOBHH 3KcnnyaTaiiHH np- 
KpLrraa b MerajunraecKOM noponnee Hap^my c nopomKOM mimca HcnonwyiOT, 
b HacraocTH, nopomoK ajnoMHHHH, Mem hjih hx Mexamrqecicyio cMect. 

B KanecTBe KepaMiraecKoro noponnca i*ejiecoo6pa3HO ncnojnaoBaTb 
95 . noponncn, HMeiomne pa3Mep qacrmi 5-50 mkm. 

B KanecxBe KepaMEraecicoro noponnca Han5ojiee E(ejiecoo6pa3HO hc- 
nojn»30BaTi> nopoimcn OKCHAa ajnoMHHHa, Kap6HAa KpeMHna hjih hx cmcch. 

CpaBHHTenBHuii anajnB noica3aji, *rro 3aHBjweMbifi cnoco6 onraqaeTca 
ot npoTOnraa tcm, hto Hcnojib3yerca MerajumqecKHfi nopomoK, coAepaca- 
100 nmfi nopomoK mmica b KOjnwecrBe 20-60%, a raioKe tcm, hto c^carbm B03- 
A3fx noAorpeBaKyr ao 5ojiee bwcokoh TCMneparypH, a mieHHO, ao 400-700°C. 

CynjHOCTb 3axBjweMoro cnocoSa coctoht b cneAyiomeM. 

Xoponio H3Becrao, t 3to npH HcnonwoBaHHH jxjisk HancceiDaji noKpBrraft 
CMecH noponncoB pa3HHx MeranjiOB moscho nojiyqarB cneupanLHtie Tpe6ye- 
105 Mtie CBoficxBa noKpbmrii, nanpHMep, noBumeHHyio h3hococtohkoctb hjih 
3JieKrponpoBOAHOCTb noKpHTHH (naTCHT PO N° 2062820, kji. C 23 C 24/04, 
saaBJi. 20.05.94, ony6n. 27.06.96, EH 18). 

IIOCKCOTbKy ra30npOHHHaeMOCTB nOKpBITHfl 3aBHCHT B OCHOBHOM OT 

cipyKrypw rparam MeacAy nacnmaMH b noKptrran, to jsjix nojiyneHHH 6onee 
1 10 roioTHoro KOHTaicra Me»CAy HacnmaMH moscho 6hjio 6bi b cocraB HamuweMo- 
ro nopomKOBoro Marepnana bkhiohhtb Meraiui, oSjiaAaiomnfi bmcokoh ima- 
cthhhoctbk), HanpHMep mnoc, KaK oahh H3 HaaGojiee AemeBtix h AocTynmjx. 
OAHaKO, KaKnoKa3UBaex npaieniKa ra3oxepMHqecKoro Hamuiem* noKpHrafi 
(Xacyft A., TexmiKa HantuieHHH, M.: MamHHocTpoeHHe, 1975, c. 176), mm- 
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115 kobbic noKptiTHH OTJDraaioTCH noBHffleHHOH raonpoHmjaeMocrbio no cpaB- 
h6hhk), HanpHMep, c ajnoMHHHeBbiMH noKpwra^MH. 

Tcm He MeHee, y noKptrraft, nojiyqaewrax ra30AHHaMHHecKHMH Mero- 
aaMH, CTpyicrypa rpamm Me^yjy nacnmaMH Moater chjibho ornnqaTBC* or 
aHajioraqHofi crpyicrypH y Tmnrroux raorepMHrecKHX mcto/iob. IIoaTOMy 

120 HcnojiL30BaHHe miHKa Monro #an> nojioacHrejiLHHH pe3yjn>Tax. OjHaKO b jih- 
xeparype Ha momcht co3#affiw flairaoro H3o6pereHHH orcyrcTBOBajia Kaxafl- 
jraSo HH(j>opMaijH« o tom, cnoco6cTByeT im npncyrciBHe mmica b HamiJDie- 
>iom ra30OTHaMEraecKHMH MeroaaMH noponncoBOM Marepnajie yMeHtnieHHK) 
ra3onpoHHnaeMocTH noKpwraH h Kaxoe KOJimecxBO mraaca «ojdkho npncyr- 

125 CTBOBarB b noponncoBOM Marepnajie pjm oCecneneHHH xopomefi repMemHHO- 
era uoKpHTHH h BHCOKofi npo*mocra ero cueiuieHHfl C nCZUIO^KOH. 

Tohho Taicace 6tuia HeH3Becraa HH(})opManHH h 06 omnMajubHOM ana- 
na30He TeMneparyp HarpeBa cacaToro ra3a, kotopmm ycKopjnorcji Macrmpj 
noponnca. Hcxoaa H3 Toro, hto c hobbuhchhcm TeMneparypM nnacn^qHocn> 

130 ijmnca ysejiHHHBaeTCH (hto #ojdkho cnoco6crBOBaxb nojiyqennio 6o;iee Tec- 
hmx rpaHffl? Me^c^y nacraijaMH b hokphthh), TeMnepaTypy ra3a cjieflosano 
6bi noBmuarb. TeM He MeHee, cymecrayiomHH orarf (IlaTeHT PO Jfs 2062820, 
mi. C 23 C 24/04, 3a*BJi. 20.05.94, ony6ji. 27.06.96, EH 18) noxasbiBaji, <rro 
npn HcnojiB30BaHHH noponucoBOH CMecn, co^epacamefi hhhk, npn TCMncpa- 

135 Type ra3a 400°C h Bbime npoHcxoflirr HHreHCHBHoe HairanaHne noponnca Ha 
creHKH coruia. 

TaKHM o6pa30M, 3apaHee 6hjio HeiBBecrao h HeoHeBHjgao, b icaicoft 
creneHH npHcyrcrBHe uproca b noKpuTHH 6yaer cnoco5crBOBan> yMem>me- 
hhk) ero raaonpoHmjaeMOCTH, icaxoe KOjnraecTBo mmica b noponncoBOM Mare- 
140 pnajie h Karax TeMnepaTypa no#orpeBa paGonero ra3a hbjdkotch oirraMajn>- 
hmmh ajm nojiywffiia repMeraqHMX hokphtkS c hhskoh rasonponeijaeMQ- 

CTbK) H BHCOKOH IipOHHOCTLK) CIjeiUieHHa C IIOAJIOHCKOH (OCHOBOH). 
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Jlfiz nanyqeHHH otbctob Ha 3th BonpocBi 6hum npoBe^eHH cnemaajiL- 

HHC HCCJlCflOBaHBW. EbUIO, B HaCTHOCTH, oSHapjOKeHO, HTO rcpMCTHTOIOCTb 

145 noKptrrafi jihiiil b He6ojn>moH CTenera 33bhcht ot nopHcrocra noKptmrn. 

IIpH HH3KHX 3Ha^eHHHX HOpHCTOCTH, TH1JJ44HBIX flJM ra30J5HHaMHqeCKHX HO- 

KpHTiffl, 6ojiee Baamyio pojn> nrpaer crpyKTypa rpamm (cnnomHocn>) Me»wy 

OT^eJBbHHMH HaCTffi^aMH, <})OpMHpyK)njHMH IIOKpHTHC. JJjIA IIOJiyHCHHH OO- 

KpHTHra c HH3KO& ra3onpoHmjaeMocTbio HeoGxoffHMO o6ecneqHTb njioraoe 
150 npHMLocaiffle Hacrmi apyr k apyry, Hae6ojiee nojmoe 3anojmeHHe Bcex mhk- 
po3a3opoB (npaKTBpqecKH He Bxreraorojix Ha nopHCTOCTb) Ha rparomax MOK^y 
nacnmaMH. 

OKa3ajiocB, hto flo6aBjieirae b HairajiseMLifi nop oiiikobhh MarepHaji 
HHHKOBoro noponnca 3Ha i OTrejiBHO yMem>maeT ra3onpOHmjaeMOcrB noxpH- 

155 teh. IIpH 6buio o6Hapy^ceHO, hto yBejra^eHHe TCMneparypBi c^caToro B03#yxa 
xaioKe cnoco5crByeT yMeHBmeHHK) ra3onpomniaeMocrH noKpHTHH. 

B pe3yjn>xaTe nposeAeHEMx HCCJieflOBainrii 6hjto oSHapjoKeHo, hto 
npncyrcTBHe mnnca b HanBuiseMOM noponncoBOM Marepnajie npn kojihhcctbc 
MeHee 20% ot o6meft Maccu MeTajunwecKoro noponnca o6ecne*iHBaeT jmms 

160 He3HaqHrejibHoe yMeHBnieroie ra3onpoHnuaeMOCTH, IIpH coflepa&mrH rmmca 
6ojiee 60% nanHHaer 3HaHHTejn>HO yMeHbmarbca npo^ociB ciiemieHHa no- 
Kpunw c ochoboh. 3to o6ycjiOBJieHO tcm, hto npoinx paBHBix ycjiOBHax 
qncTO uhhkobhc noKpMTHH oGiiaaaiOT MeHwnefi npoTOOCTBio citenjieHHH c 
noAno>KKofi, neM, b Hacraocra, hhcto amoMHraeBHe, 

165 Upm HanmieHHH noKpHTHH B03Ayx nepea noflaneft b cBepx3ByKOBoe 

conno npeABapHTejiBHO noaorpeBaiOT, yBCJiHHHBaa tcm caMHM xeMnepaiypy 
CBq)X3ByKOBoro B03flymHoro noTOKa, kotopbim nopomoK ycKopjoor b cjaepx- 
3ByKOBOM conjie. IIpH 3tom, b 3aBHCHMOcra or Toro, b KaKyio ^acn> conna 
bboahtc* nopomoK (b fl03ByKOByio hjih CBepx3ByKOByK>), TearaepaTypy no- 

170 florpeBa B03jqyxa Bu6HpaioT Tax, htoSbi Hacnmw nronca, acJxfreicrHBHo ycico- 
pMCB b cocuie, oflHOBpeMeHHO pa3orp€BajmcB hotokom B03^yxa h yBejmHH- 
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Bajra cbok) iumcraHHOCTb. 3KcnepHMeirra noKa3anH, i rro oiithm^jibhbimh 
TeMneparypaMH, KoropHx Heo6xoflHMO pa3orpen> cacaTHH B03#yx nepea 
nojianeH ero b CBepx3ByKOBoe coiuio, aBjunoTca 400-700°C. Toiyxa npn co- 

175 yaapeHBDH c npe;p»i£yiijHM cjioeM noKpHraa Hacrmibi mnnea, pa3orpeTwe h 
o6jia#aioiuHe bhcokoh CKopocrbK) h imacnpmocTMO, 4>opMHpyiOT 6ojiee 06- 
mHpHBie iwraa KOHraicra c ApyrHMH nacraijaMH, Jiene 3anojmaiOT Bee mhk- 
poyrjiy6jieHHa Ha noBepxHocra npewjo^yiuero cjio* noKpH-ma h MHKp03a3O 
pw Meau^y panee 3aKpenHBnmMHca nacrmiaMH. 

180 IIpH 6dJiee hh3koh TeMnepaType no^oipeBa B03flyxa HacrnnH naraca He 

ycneBaiOT pa3orpera>c:a b coiuie h ocTaiarca b MajioiuiacrprrooM coctohhhh. 
ripn ooyflapeHHH TaKHX Hacraij c noxpHTHeM (npe^inyniHM cnoeM qacnm), 
Ha rpaHHuax Meayiy nacnmaMH ocraiOTai MHKpo3a3opw h He o6pa3yercH 
floCTaroHHO cnnonraoft h iuiOTHoft crpyKiypH rpamm Meac^y nacnmaMH b 

185 noKptiTHH. IIpmeM Hararaae hjih OTcyrcTBHe noflo6HOH crpyicrypH rpaHmi 
npajciOTecKH He nrnmor na nopHCTOcrt noKpHroa. KpoMe two, npn yMeHB- 
raeHHH TeivraepaTypH noaorpeBa B03#yxa yMem>maeTca cKopocxs B03flymHO- 
ro ncrroKa, a cjieflOBareji&HO, h ckopoctb ^acnm nopoimca, hto Be/ieT k chh- 
>KeHHK) Bepo^THOCTH 3aKpenjieHira nacnm Ha noAJioaace h, tekhm o6pa30M, k 

190 noBBimeHHOMy pacxoyoy noponncoBoro Marepnajia, yBemraeHmo BpeMeHH Ha- 
HeceHHA noKpHTHH h yMeHBHieHHio npoH3BOflHTejn>HOCTH rqxmecca. 

Ilpn 6ojiee bhcokoS TeMneparype noaorpeBa B03,flyxa Ha noBepxHocra 
hoajiojkkh Ha^HHaiOT 3aKpeiuum>CH h Te HacrauH MeTajuia, KoropBie b npo- 
uecce yzjapa no pa3HHM npmHHaM ae<j)opMHpoBajmcB cjia6o. Ilpn 6ojiee hto- 

195 ko3 xeMnepaxype ohh He 3aiqpemMjracfc Ha noBepxHocra, a yjiexajra, hjih Jier- 
ko c6HBajmcB c noBepxHocra ApyrHMH qacraijaMH. B cjiyqae 3aKpenjieHHH 
xaKHX Hacrau na noBepxHocra nofljioaao* yMeHLmaerca npOHnocxb ciienjie- 
hhh aroro noKptiTHH c noanoacKOH. KpoMe Toro, npH ^pe3MepHOM noBume- 
hhh TeMneparypH noaorpeBa B03Ayxa ipmKOBHe ^acTHUj>i Moryr pa3Mar- 

200 HartcH HacrojEbKO, wro chjilho yBejiHwrca Bepo#rHOCT& HajranaHH* 3thx 
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^acnm Ha BHyrpeHHHe ctchkh coruia, hccmotp^ Ha npHcyrcTBHe b noponnce 
KepaMHqecKHX Hacnm. 

KepaivraqecKHe Hacrraju npH B3aHM0fleftcrBHH c nofljioaocoH onnmaiOT 
ee or 3arpH3HCHHH h co3#aiOT pa3BHTHH MHKpopejiBe4> noBepxHOcra, hto 
205 o6ecneHHBaeT yBejnreeime npo*mocTH crjeiuieHHJi noKpbrraa c noflfloaacoH. 
KpOMe Toro, 3th qacTHmj yaapaiOT no 3aKpenHBmHMca MerajunnecKHM nac- 
nmaM h, bcjic/ictbhc bhcokoh TBepAOcra KepaMmce, flonarraHrejiLHo hx jje- 
(J>opMHpyK)T h npeccyioT, yMeHBinaa nopHCTOcn> noKpuran h yBenOTHBaa 
miomajiE rpamm KOHTaicra Meamy nacnmaMH b nokpurraH, O^eub BaacHHM 

210 flBJIHCTCH H TO, ^O HaCTHECH Kep3MHKH B IipOIjeCCe flBlDKCHHfl B COIUie OHH- 

maMT ctchkh coiuia ot Hajranaiomax Ha hhx nacraa Merajuia. 3ro no3BOjra- 
jio cymecTBeHHO yBejiH^HBaTB TeMrreparypy pa6onero rasa, He onacaacb.Ha- 
jranamw nacnm Ha ctchkh conna. 

IIpHMcpBi KOHKpeiHoro HcnojiKsosaHra nproefleHM b Ta6mme, b koto- 
215 pofi fljia cpaBHeHH^ noKa3aHH ycpe/meHHHe H3Mepeinw pa3jniTOBix xapaiere- 

pHCTHK HOKpHTHH, ITOJiy^CHHHX 3aftBJIftCMMM CnOC060M, npH H3HMJI6HHH IIO- 
pOIHKOB HMeK)B5HX pa3HHqHMH COCTaB. nOKpHTH* H3HOCHJIHCB C nOM0EQJ>IO 

ycTpoficTBa jopw i^oflHHajvraqecKoro HaHeceHHH hokphthM, o6ecne*iHBaiome- 
ro HarpeB oicaroro B03jsyxa, no^a^iy ero b CBepx3ByKOBoe cohjio, BBeaejme b 

220 CBcpx3ByKOBOH hotok h ycKopeHHe 3THM iiotokom noponncoBoro Marcpaajia. 
CoaepacaHHe MeramiOB npHBeaeHO b npoijeirrax or o6mero Beca 
ckoto noponnca b nopomKOBOM Marepnajie. CoaepacaHae KepaMOTecxoro Ma- 
Tepnajia (oleoma ajnoMmnra) Be3£e cocraBJuuio 30% ot o6mero Beca nopora- 
KOBoro MaTepnajia. ra3onpoHHuaeMocn> H3Mepanaci> Ha oflHHaKOBux o6pa3- 

225 uax npH TOJDUHHe noKptrnw okojio 0,5 mm h nepenaae aaBjieHira 20 am. 
IIpOHHocTb ci^enneHHH noKpLraw c nofljioaacofi (aflre3H*) roMepanacB nrra(J>- 

TOBHM MeTOflOM. 
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Hs Ta6jnmH bh#ho 5 <rro HaHjiy*mraH pe3yjn>TaT flocTHraerca npn co- 
Aepacarara rgamca b noponncoBOM Marepnajie b KOUHHeciBe 20-60% ot Beca 
MerajuiEraecKoro noponnca h npn npeflBapirrejibHOM no^orpeBe oicaToro B03- 
235 ^yxa ao T^raepaTypw 400-700°C. 

IIpHBe^eHHHe swrne npHMepu Komcperaoro B0cnonB3OBaHHa noKa3ajra, 
hto npn peajnoaipra cnoco5a nojiynaiOTCJi noKpwraa, odjiaflaiomHe hh3koh 
ra3onpQHHn;acMOCTBK> h xopomefi npoHHOCTbio cn;eiuiemDi c nofljioaocoH. 

JJflK nojiyqeHRg KanecTBeHHtix noKptrraft ijejiecoo6pa3HO hcijojikso- 
240 BaTb b KaqeciBe KepaMiwecKoro Marepnajia nopomoK KepaMHKH c nacnmaMH 
pa3MepoM 5-50 mkm. Ecjih pa3Mep qacnuj KepaMHKH b noporrnce Mepbme 

OKOJIO 5 MKM, TO OHH 6HCTpO TOpM03*TCa B 3aTOpMO>KeHHOM CJIOe B03^yxa 

nepea noAJioaocoil HMea HH3Kyio CKOpocn> coyflapeHra c noflJioaoeoH, TaKHe 
HacTHuw mioxo onamaiOT noBepxHOcrt noAJioaocn h cna6o yiuiOTHJooT no 
245 kphthh. IlpH pa3Mepe Hacrmj 6ojiee okojio 50 mkm 3(}K})eKT npoTOBonojioac- 

HHit TaKH.e ^aCTHUBI npOH3BO#flT CJIHIHKOM 60JH>m0fi 3p03HOHHfclfi 3(j)(}>eKT, 

He tojibko ymicmwiOT c|)opMHpyeMoe noKpmne, ho h cpe3aioT 6ojn>myio ero 
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qacrb. 3to b arore npHBO/urr k cmcKeHmo 3(J)(t>eKTHBHOcrH npouecca HanH- 
jieHHH b nejioM. 

250 B KarccTBe KepaMiwecKoro MarepHajia yno6HO Hcnoji&30Ban> Kap6im 

KpeMHIDI HJDf CMeCb Kap6H#a KpeMHHfl C OKCHflOM aJUOMHHHH. Kap6HA KpeM- 

hhh HBJwercH 6onee ^oporHM, O/naaico npn bhcokockopocthhx coyflapeHJMX 
c nozuio^acoH HacTHow noponnca Kap6n#a KpeMHBw cb6totc5i 5 aaBaa, t3khm 
o6pa30M, B03M03KHOcn> Ha6jnoflaTb iwtho HanBineHHH. Ilpn BBmojmeHHH 
255 pa3JiHHHHX pa6oT (HanpHMep, pcmohthhx) Taicaa BasyajiraaijHH HBjiaercH 

OHCBh yfl06HOH. 

CnocoS OTjnraaeTCH npocTOTofi, flemeBH3H0&, ero mo^ho Hcnojn>30- 
Ban> juih peMOirra pa3JnraHHx w$m&m&, HanpHMep, #eTajiefi aBTOMo6njiea, b 

qaCTHOCTH aBTOM06lUIi>HbIX KOHflHIlHOHepOB. 
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" OOPMYJIA H30BPETEHHH 

1. Cnoco6 nojiy^eHHa noKptinta, BKxaoHaromHH ycKopemie b CBepx- 
sByxoBOM coruie hotokom npe£BapHTejn>Ho Harperoro B03«yxa h HaHecemie Ha 
noBepxHOCTb hs^cjieh noponncOBoro Marepiaajia, coflepacamero MexaHHraecicyio 
CMecB Kq>aMaqecKoro h MerajiniaraecKoro nopomKOB, cnmnasonnmca tom, qro 
b Ka^ecrae MerajuraqecKoro noponnca Hcnojn>3yiOT CMecB nopomKOB, no Kpafi- 
Hen Mepe, ^Byx MerajuiOB, oahh H3 KoropBix nopomoK Etamca b KOJiiraecTBe 20- 
60% ot o6inero Beca MerajiJiHqecKoro noponnca, npa 3tom B03flyx npenBapH- 
TejiBHO HarpeBaiOT so TeMnepaiypH 400 - 700°C 

2. Cnoco6 no n.l, OTjmqaroinHHCfl tcm, qro b KaqecrBe nopomica 
flpyroro MeTaiuia HcnoJi&3yK)T nopoinoK ajnoMHHHs. 

3. Cnoco6 no n.l, OTjmqaKHnHBca TeM, qro b KanecTBe nopomica 
.npyroro Merajuia HcnojiB3yK)T nopomoK Mem. 

4. Cnoco6 no n.l, OTJinqaioiiniHCJi tcm, qro b KaqecrBe noponnca 
flpyroro MerajiJia Hcnojr&3yK>T MexarrHqecKyio CMecB noponncoB Mean h amo- 

MHHHft. 

5. Cnoco6 no n. 1 , OTjuwaionmHca tcm, qro ncnoji&3yeTCJi KepaMnqe- 
ckhh nopomoK c pa3MepoM qacrau; 5-50 mkm. 

6. Cnoco6 no n. 1 , OTjnwaroiin*Hca tcm, wro b KaqecrBe KepaMnqe- 
QKoro noponnca HcnojiB3yK>T okcha ajnoMHHna. 

7 . Cnoco6 no n. 1 , OTjraraaiomaBcH tcm, qro b KaqecTBe KepaMHqe- 
CKoro noponnca Hcnojn>3yiOT Kap6iw KpeMHHa. 

8. Cnoco6 no n. 1, OTjiHqaioiinfHca tcm, qro b KaqecrBe KepaMnqe- 
CKoro noponnca Hcnojn»3yioT MexararqecKyio CMecB noponncoB OKCH/ia araoMH- 
hjw h Kap6naa KpeMHHa. 
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(54) Title: COATING METHOD 
(54) HaiBBHMe BiofiprreHMs: 



^ (57) Abstract: The method is intended for applying metallic or metal-ceramic coatings to a product surface, particularly during 

O the manufacture and repair of pressurised articles and products which require increased corrosion resistance, heat resistance and 

fsj other qualities. The method comprises preliminary heating of compressed air to a temperature of from 400 to 700°C, forming a 

O high-velocity air flow in a supersonic nozzle, accelerating by this flow and applying to a product surface a powder material 

Q which is a mechanical mixture of at least two metals, one of which is zinc powder in an amount of from 20 to 60 % of the metal 

w powder total weight The presence of zinc in the powder material and heating of compressed air up to said temperature assure 
high-efficient production of coatings having low gas-permeability and high coating-to-substrate bond strength. (8 Claims). 
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OnyfaHKOMHa 

C omnimoM o MexcdynapodHOM nouc/ce. ItptRUAyuxuto KcnpimieHHB: 

Cm. BwJuicrcHb PCT Jfe 30/2003 or 24 won* 2003, Piuaeji 
(48) Am ny&iHieiUHM BACTOStuero Mtnpa&aeHHoro m- II 
Phakt«: 2 1 aBrycra 2003 

B omnomtHuu deyxdyKeennbtx xodoe, xodoe fUbucoe u dpyeux 
(15) HH$opM*UHfl 06 Mcnpm&ocMHM: coKpau+eHuu cm. *F7axcHeMux k koSom u coKpauieHu*M». nyfau- 

Cm. BiojuicrcHt PCT Hz 34/2003 or 21 aarycxa 2003, P&ncn xyeMbie e na*uue xc&cdozo OHepednozo etuiyoca SujuemeHM PCT. 
II 



(57)Pe*ep*r: Cnoco6 npeflHa3HaHeH ffjiA nojiyneHH* MeTajuiiwecKHx noKpwTMH Ha no- 

BCpXHOCTH H3flCJIHfi, B HECTHOCTH npH H3rOTOBJICHHH H pCMOHTC H3ACJlIfH, Tpe- 

OyiomMx repMenraiocTH, noBwnjeHHOH Koppo3Hoimofi ctohkocth, acapocroH- 
kocth h apyrHX KanecTB. Cnoco6 BiononaeT b ce6a npeABapirrejibHHH HarpeB 
aicaToro B03^yxa no TeMneparypw 400 - 700°C, <J>opM HpoBaHHC b CBepx3Byico- 
bom coiuie BwcoKOCKopocTHoro B03flyuiHoro noTOKa, ycKopeHHe 3thm iiotokom 
h HaHeceHHe Ha noBepxHOcn> macmia nopoimcoBoro MaTepHajia, npeacraB- 
junomero co6oh MexaHHqecicyio CMecb xepaMiwecKoro MeTajuranecKoro no- 
pomKOB, npiroeM b KanecTBe MeTajuiHHecKoro nopounca ncnojiiayiOT CMecb no- 
pouiKOB, no Kpaimefi Mepe, flByx MeranjiOB, owm m Koropwx nopoinoic mwica 
b KOJiHHecTBe 20-60% or o6mero seca MerajuiMnecKoro nopounca. HajiHHHe b 
noponiKOBOM MarepHajie mfmca m HarpeB cacaroro B03flyxa ao yica3aHHOH tcm- 
nepaTypsi ofecneiHBaiOT nojiyqeHHe c bucokoB np0H3B0OTreni>H0CTbK) no- 
KpwTHH, oSjiaaaioumx hh3kom ra3onpoHHiiaeMocn>io h bucokoh npoqHocn>io 
cueiuieHH* c nojyioaocofl. 8 n.(J>. 
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